Katayamalite occurs as a fine· grained accessory mineral amounting to 0.3-0.5 percent by VOlume in the aegirine syenite from Iwagi Islet, Ehime Prefecture, Southwest Japan. It coexists usually with albite, aegirine and pectolite. To the naked eye, katayamalite is white in color and phosphorescent to the ultraviolet rays. Striation white, luster vitreous. Hardness (Mohs) 3.5-4.0. Specific gravity 2.899 (calc.), 2.91 (meas.). (001) cleavage is perfect. In thin section it is colorless with strong absorption. a=1. 670, ,8=1.671, r=1.677, r-a=0.007
Introduction
We detected a peculiar colorless mineral showing distinct deep bluish interference color in thin section in the course of studying a new mineral sugilite (Murakami et at., 1976) , in the aegirine syenite from Iwagi Islet, Ehime Prefecture, Southwest Japan. This mineral was described as clinozoisite by Sugiand Kutsuna (1944) and Taneda (1952) , but this is fairly low in double refraction comparing with typical clinozoisite and~phosphorescent to the ultraviolet rays. Because of its tiny size and very small amount, laborious purification was necessary to obtain some milligrams of purified specimen from powdered rocks for taking the X-ray powder data. The X-ray powder pattern was quite different from that of clinozoisite, and no similar pattern could be found in ASTM cards. We investigated this mineral chemically and structurally for apout six years, and finally reached the conclusion that this is a new triclinic ring silicate characterized by high Ca and Ti contents and by the presence of Li.
Occurrence
Katayamalite* occurs as a fine-grained accessory mineral in the aegmne syenite from Iwagi Islet, Ehime Prefecture, Southwest Japan. This syenite has a small stock-like form of 0.20 X 0.15 km in the coarse-grained biotite granite belonging to the Cretaceous Hiroshima granite (Kojima, 1954; Ichikawa et at., 1968; Murakami, 1974) . The syenite grades into the surrounding granite through quartz syenite and alkali granite as already described (Murakami et at., 1976) . This occurrence and textural feature lead to the conception of the metasomatic formation of the syenite from biotite granite (Murakami and Matsunaga, 1966; Murakami, 1977) . Modally the syenite is fairly heterogeneous, especially in color index, leucocratic and melanocratic parts showing patchy lenticular or irregular form. Syenite pegmatite and syenite aplite often occur as a small dike-like mass in the syenite. The syenite is coarse-grained, hypidiomorphic in texture. Constituent minerals are albite, aegirine, pectolite and sugilite with minor amounts of katayamalite, titanite, allanite, andradite, zircon and apatite. In the marginal part of the syenite mass, quartz and microcline are also contained. They tend to increase towards the granite in amount.
As described above, katayamalite occurs only as an accessory mineral amounting to 0.3-0.5 percent by volume. It is poorer in amount in the leucocratic part than in the melanocratic one. With increases of quartz and microcline, it has a tendency of decrease. On the other hand, katayamalite is not found in the syenite pegmatite nor in the syenite aplite.
Sugilite is an important component mineral in the syenite, but it is not always accompanied by katayamalite, lacking in some katayamalite-bearing rocks. Where it coexists with katayamalite, it tends to decompose to a micaceous mineral in many cases. This seems to mean the disequilibrium relation between them. Accordingly, the main constituents equilibrated with katayamalite are albite, aegirine and pectolite whose chemistry and optical properties are already described in detail by Murakami et at. (1976) .
* The name katayamalite has been approved by the Commission on New Mineral Names of the International Mineralogical Association (March 15, 1982 Besides these minerals, there is another polymorph of katayamalite. According to the single crystal study, this polymorph shows monoclinic symmetry and has a large unit cell composed of ao=3x9.721, b o =ZX16.9Z3, co=19.94ZA, /3= 104.15°, Z=Z4. Space group is PZ/m, PZ, or Pm. Because of its resemblance to katayamalite, it is difficult to discriminate these two U1~er the microscope, and any discernible difference in chemical composition and specific gravity between them has not been recognized, although the details will be described in another paper. The monoclinic polymorph with large cell is small in amount and seems to coexist with katayamalite, although its exact occurrence has not been made clear.
Chemistry
Katayamalite was separated from the host rock by means of magnetic separator and heavy liquid for chemical analysis. Semi-quantitative analyses by the spectrographic and solid mass spectrometric methods were done for the separated specimen, leading to detect nine elements, Si, Ti, Fe, Mn, Ca, Na, K, Li, and F, as major elements. Al, Mg, Sn, Ba, Be and P are very small or negligible in quantity.
Quantitative analysis for these major elements was also made. Si, Ti, Fe, Mn, Ca, Na and K were determined with an electron probe microanalyzer with takeoff angle of 40", using natural minerals (hematite for Fe, manganosite for Mn, albite for Na, and adularia for K) and synthetic materials (CaSi0 3 for Si and Ca, Ti0 2 for Ti) as the standard samples. Li was determined by the flame photometry. H 2 0 by the gravimetry through the dehydration technique using high frequency induction heating, and F with a specific ion electrode.
Fe 2 03 was checked by the KMn04 titration. The analytical result and atomic ratios calculated on the basis of Si=12.000 are shown in Table 1 . As shown in this table, katayamalite is characterized by high Ca and Ti contents and by the presence of Li. Relatively high ratio of K/Na is curious in contrast with the very low value of K20/Na20 in host rocks. Table 2 *. According to the result of structural analysis, katayamalite is a ring silicate and its structure is topologically similar to that of baratovite determined by Sandomirskii et af. (1976) and Menchetti and * In indexing of X-ray powder reflections, the results of intensity measurement of single crystal diffractometry were referred to. The intensity data were converted to those in powder diffractometry, and strong reflections were selected. These were compared with X-ray powder reflections and indexing was carried out. Sabelli (1979) . The structure consists of sheets of Si s 0 18 rings connected by Ca-octahedral sheets and by Ti-octahedra, Li-tetrahedra and 12-fold K-polyhedra.
OH and F are coordinated to only Ca. Accordingly, the structural formula of katayamalite is written as (Ko.85Nao.10)0.95Lis.00(Ca6.94Mno.04)s.98(Ti1.9oFe+30.05)1.95Si12.00 0 35 . 78 ((OH) 1.85 F 0.25) 2.10, corresponding ideally to(K, Na) Lis (Ca, MnMTi, Fe+3)2 (Si 6 0 18 J2(OH, F)2. The detailed description of the structure will be given in another paper (Kato and Murakami, in preparation) .
Optical and physical properties
To the naked eye, katayamalite is white in color, but brilliant bluish white to the ultraviolet of short wave. Striation is white and luster is vitreous. Hardness (Mohs) is 3.5-4.0. Specific gravity measured by the suspension method using Clerici solution is 2.91±0.02, while the calculated value is 2.899.
In thin section, katayamalite occurs as single crystals, twinned or granular aggregates, individual grain being 0.01-0.2 X0.1-0.5 mm in size. They have a tabular form with perfect (001) cleavage, gently bent in part. Parallel twinning with composition plane (001) is common. It is colorless and clear without alteration product and dusty inclusion. Fine granular inclusions such as aegirine, pectolite, wollastonite and albite are often scattered in the core as well as in marginal parts. Rarely weak zonation is recognized around the albite inclusions. Dispersion is strong r>v. Strong absorption and weak double refraction are also characteristic. a=1. 270, ,8=1.671, r=1.677, r-a=0.007 , 2V(+)=about 32°, and b is near Y. Z is about 36°from the normal to (001).
Comparison of katayamalite with baratovite
As described above, katayamalite reveals a resemblance to baratovite (Dusmatov et at., 1975) in structural properties, although the crystal system is different. Besides, they have a close affinity also in physical and optical properties such as density and refractive indices. Lately, we detected in baratovite the phosphorescence similar to katayamalite. In chemistry too, there are several similarities despite the following differences. The difference in chemical composition between them is that katayamalite is OH dominant and contains no Zr, while baratovite is F dominant and contains Zr replacing Ti. However, there is a quite essential divergency in crystal system and accordingly unit cell parameters between them. The dominant properties of two minerals are compared in Table 3 . In occurrence also, katayamalite resembles the baratovite. According to Dusmatov et at. (1975) , baratovite occurs in quartz-albite-aegirine pegmatitic veinlet and albitite associated with quartz-aegirine syenite, and katayamalite is found in albite-pectolite-aegirine syenite.
Narne and type specimen The name katayamalite is given for Emeritus Professor Nobuo Katayama, an eminent mineralogist of Japan.
The type specimen will be deposited at Yamaguchi University, National Science Museum, Tokyo and Sakurai Museum, Tokyo.
